INTRODUCTION to
implement and compare well with the more commonly used LPC filters. This was shown by Martin and Good voice quality with robustness to backSpeech is sampled 8,000 times. Filter coground interference is a key feature of speech efficients 5 corresponding to a cascade of four or compression for mobile digital radios. The con-less biquads are adaptively computed and sent to ventional LPC speech is relatively noise free but the receiver once every 160 samples. The same cothe speech itself has an electronic accent. It is efficients are used in the speech synthesis model also not an easy task to implement a LPC system in the punctcired tree search algorithm.
which is robust with considerable background noise. It is desired to find the input binary sequence figure   2 . The transfer function of each inverse biquad is
where each biquad has a different pair of (kl,k2).
The main problem here is how to build a recursive update algorithm to accurately estimate the biquad coefficients and keep stability in the algorithm. According to our tests, the final version can be given by Let b b e t h e number of b i t s r e p r e s e n t i n g a r e s i d u a l s a m p l e . I n g e n e r a l , i f sampling rate i s 8,000 times p e r s e c o n d , t h e n t r a n s m i s s i o n rate i s
8,000 x b b i t s p e r s e c o n d . One o f 2 a m p l i t u d e s c a n b e t r a n s m i t t e d i n a b i n a r y f o r m . F o r t h e case o f b = 2 , t h e a c t u a l a m p l i t u d e s e n t e r i n g t h e b i q u a d f i l t e r i n t h e tree s e a r c h a l g o r i t h m are denoted
by -a2.rms2(n), -al.rms2(n), +al.rms2(n) or +a2.rms2(n), where rms2(n) is a l i n e a r l y i n t e r p ol a t e d r.rn.s. of t h e r e s i d u a l s i g n a l a t time n of a g i v e n frame. The choice of ( a , a ) is also i m p o r t a n t t o p r o d u c e a good q u a l i t y . Our tests shows t h a t ( a -0.2, a2=0.8) i s a good choice. t r a n s m i s s i o n rate b u t d i f f e r e n t e x c i t a t i o n p a t t e r n e n t e r i n g t h e b i q u a d f i l t e r . I n t h e r e p r e s e n t a t i o n tree o f t h e s e c o n d s y s t e m , e v e r y o t h e r o n e is punct u r e d o u t t o zero. Number o f e x t e n s i o n b r a n c h e s a t I n p u t s p e e c h is sampled 8,000 times p e r s e c o n d w i t h 1 2 b i t q u a n t i z a t i o n a n d p r o c e s s e d on t h e frame basis, where frame is 20 msec. T a b l e 1 shows 
